Effect of some carcinogenic and non-carcinogenic polycyclic aromatic hydrocarbons on gap junction intercellular communication in hepatoma cell cultures.
One of the systems that regulate tissue homeostasis is gap junction intercellular communication (GJIC). It is accepted that the down-regulation of GJIC is linked to the tumor-promoting properties of carcinogens. In this study, the effect of some carcinogenic and non-carcinogenic polycyclic aromatic hydrocarbons (PAH) on GJIC was investigated. It was found that in hepatoma cell culture (Hep G2) carcinogenic PAH inhibited GJIC after 24 h exposure by 75-100% depending on the PAH structure. The inhibition effect on GJIC is reversible because removing the PAH by changing of culture medium restores the GJIC. The non-carcinogenic PAH do not significantly influence GJIC. alpha-Naphthoflavone, an inhibitor of PAH metabolism, has no effect on inhibition of GJIC by carcinogenic PAH. 2,3,7,8-Tetrachloro-p-dibenzodioxin, an aryl hydrocarbon (Ah) receptor ligand, inhibits GJIC by about 50% only after 48 h exposure. To clarify the role of formation of PAH metabolites and interaction with Ah receptor on inhibition of GJIC, we determined the effect of benzo/a/pyrene on hepatoma G27 cells in which neither mRNA of CYP1A1 nor Ah receptor was determined. As in Hep G2 cells, benzo/a/pyrene, unlike non-carcinogenic benzo/e/pyrene, inhibits GJIC. We conclude that in the studied hepatoma cells carcinogenic PAH inhibit GJIC directly (that is, not via their metabolites) and this effect is not associated with Ah receptor interaction.